Temperature and benzyl alcohol as probes of the antilipolytic mechanism of insulin action in adipocytes.
The temperature dependence of cAMP accumulation and glycerol release in response to epinephrine and insulin in adipocytes is examined. (1) Glycerol release in the presence of epinephrine demonstrated linear Arrhenius kinetics to 41 degrees C, and above 45 degrees C glycerol release was progressively inhibited. (2) In contrast, incubation of the cells with both epinephrine and insulin resulted in glycerol release rates that were relatively temperature insensitive. (3) Calculation of the efficacy of insulin to inhibit epinephrine-stimulated glycerol release as a function of temperature yielded a biphasic response, with a distinct optimum around 41 degrees C, in a similar manner to the effects of insulin on hexose transport activation determined previously. (4) A saturating dose of insulin (40 ng/ml) was found to have no significant effect on epinephrine-stimulated intracellular cAMP over the temperature range studied. (5) Addition of benzyl alcohol (to 40 mM) resulted in substantial inhibition of basal, epinephrine stimulated, and insulin inhibited glycerol release, without affecting the magnitude of insulin inhibition. We conclude from these studies that (a) insulin inhibition of glycerol release can not be mediated directly by intracellular cAMP modulation, (b) as in the case of hexose transport activation, the signalling mechanism by the occupied insulin receptor appears to be relatively independent of the membrane lipid environment.